Background: Provision of up-to-date information and skills training related to basic life support practices is very important for nursing students' professional development and practitioner and education related roles. Objective: The purpose of the study was to examine the effectiveness of basic life support training on knowledge and practices among nursing students. Methods: A non-randomized quasi-experimental design (One group pre-test-post-test) was used in this study. The study was conducted in the laboratory of an undergraduate nursing school. The sample consisted of a convenience sample of 1
Introduction
Cardiac diseases are among the leading causes of death worldwide. The sudden cardiac arrest requires emergency interventions that increasingly occurs in all age groups. 1 Life-saving interventions are vital for the prevention of sudden cardiac arrest associated deaths. 2 Successful cardiopulmonary resuscitation is the first step for returning to life in people experiencing cardiac arrest. Successful cardiopulmonary resuscitation at the scene by health team members plays a role in reducing mortality rates related to cardiac arrest.
The American Heart Association emphasizes the need to gain competency regarding cardiopulmonary resuscitation practices in health team members in order to reduce the rate of sudden cardiac arrests. 4 However, theoretical education alone is not sufficient for applying a successful cardiopulmonary resuscitation. In order to successfully apply cardiopulmonary resuscitation, current knowledge should be updated, technical skills should be consolidated, and sufficient self-esteem related to the application should be established in accordance with training and manual guidelines prepared for the health team.
Nurses are expected to provide effective emergency aid services. Nurses may encounter various emergency cases such as sudden cardiac arrest within the units they work in and in settings outside the hospital. In these emergency scenarios, nurses have to be the first to practice basic life support. Nurses successfully applying first aid and basic life support steps in acute conditions may positively affect morbidity and mortality rates related to cardiac arrest. Nurses possessing excellent knowledge and skills about basic life support practice would significantly influence the outcome of advanced life support practices. Provision of up-to-date information and skills training related to basic life support practices in nursing education programs is very important for nursing students' professional development and practitioner and education related roles. In addition, nurses have important roles and responsibilities in terms of informing the society on current basic life support practices. Previous studies showed that nursing students' level of knowledge on basic life support needs to be improved. [5] [6] [7] Nursing students learn basic theoretical knowledge and gain basic skills about basic life support during nursing education. However, skills training on basic life support practices may be insufficient. Nursing students with inadequate skills on basic life support practices may experience anxiety and a lack of self-esteem related to this practice. Training on basic life support increase nursing students' knowledge and provide that they implement evidence-based basic life support practices. Previous studies demonstrated that basic life support training significantly improved nursing students' knowledge, practice skills, attitudes, and self-efficacy. 5, 6, [8] [9] [10] [11] Also, training on basic life support would increase nurses' self-esteem related to basic life support practices and contribute to anxiety management. Provision of both theoretical and applied training on basic life support and periodical repetition and update of this training is important for improving students' knowledge and skills in this area. The purpose of the study was to examine the effectiveness of basic life support training on the knowledge and practices of nursing students.
Research hypothesis
1. Basic life support training improves the knowledge of nursing students about basic life support. 2. Basic life support training improves the basic life support practices and skills of nursing students.
Methods

Study design
A non-randomized quasi-experimental design (One group pretest-posttest) was used in this study. This design examined the effectiveness of basic life support training on the knowledge and practices of nursing students. The study was conducted in the laboratory of an undergraduatenursing school between November 1 and December 30 of the year 2016.
Sample size and study participants
The study population comprised of first-year nursing students enrolled in the bachelor's degree program. All firstyear nursing students who were willing to participate in the study and those who did not get any training on basic life support at school were invited to the study. A convenience sample of 1 st -year nursing students enrolled in the bachelor's degree program was included in the study. Calculation of research sample size: Power analysis using the G*Power (v3.1.9) program was conducted in order to determine the sample size. A 5-unit difference between pre-and post-training BLS scores was accepted as the minimum difference indicating clinical significance. At the beginning of the study, the standard deviation of change was determined as 9.52 units based on data obtained from 10 people. According to this, the minimum sample size needed to be 50 at the level of α = 0.05 with 95% power. Considering the possibility of drop-outs during the study, the sample size was enhanced by 20% and thus the minimum sample size was calculated as 60. The total number of 1 st -class undergraduate nursing students was 74. Two students did not fill out the post-training assessment questionnaires. Five students were not at the school during training days. Four students were not willing to participate in the study. The sample consisted of 65 nursing students.
The study was conducted on first-class students because at this first-year the students did not get a course at school about basic life support. At the second-year, the students get BLS training and first aid course. For the third course, the students have a chance to improve their knowledge and practical skills about pediatric BLS training and first aid. Therefore, the nursing students' knowledge and practical skills about BLS can be influenced both by the school courses at second and third-year courses, and the current BLS training. We did not evaluate the retention aspect of the current BLS training at the second-year or third-year students, because the assessment of retention would not provide a definite result of the effect of current BLS training.
Ethical considerations
Ethical committee permission was obtained to conduct the research. Institutional permission was granted from the nursing school administration. The researchers explained the aim and procedures of the current research to the students. Nursing students gave written informed consent. The participants were asked to complete and return the questionnaires. Their confidentiality was guaranteed.
Data collection
Researchers prepared the assessment tools. Before the implementation of the tool, it was tested in a pilot study. The pilot study revealed that the tool was easy to use and applicable. Three assessment questionnaires were used to collect data.
Both adult basic life support knowledge questionnaire and adult basic life support observation checklist were prepared by the researchers. The expert group was asked to review both questionnaires. The expert group consisted of four nursing academicians and/or specialists in basic life support practices. Each member of the expert group was asked to review and rate the relevance of each item using a four-point rating scale ranging from 1 (not at all important) to 4 (very important). The experts' ratings were calculated. The content validity index (CVI) score was computed by summing the percentage agreement scores of all items that were given by the experts a rating of '3' or '4'.12 CVI of the adult basic life support knowledge questionnaire was 96% and adult basic life support observation Checklist was 98%. Later, both questionnaires pre-tested on 10 nursing students and they were found to be easy to understand.
In order to mitigate the bias, the raters were calibrated in a pilot study of 10 students. The observation results of both raters were compared. Based on small differences within observations, raters were trained about the observation process and necessary feedback was provided. There were no statistical differences between the ratings of both observers. Inter-rater reliability was assessed using the intra-class correlation coefficient (ICC).
Student Information Form:
It included questions about age, gender, marital status, a history of receiving any first-aid training prior to nursing education, experience in basic life support practices, and history of witnessing basic life support practices.
Adult Basic Life Support Knowledge Questionnaire:
This form included 35 questions about knowledge and practices on basic life support, primary and secondary patient/injured assessment, calling the health institution, precautions related to the scene, emergency aid numbers, and criteria for terminating first-aid interventions. Adult Basic Life Support Knowledge Questionnaire included 5 multiple-choice questions and 10 true/false questions. Correct answers were rated 1 point, and incorrect answers were rated 0 points. The minimum score that can be obtained from the questionnaire was 0, the maximum score was 35. Higher knowledge questionnaire scores indicated the better knowledge about basic life support practices.
Adult Basic Life Support Observation Checklist:
This checklist included 14 steps related to basic life support practices. The checklist was filled out by the researcher and has 3-Likert type response categories. Basic life support practice steps are marked as "sufficient", "partially sufficient" or "insufficient" by the administrator. The response "sufficient" receives 1 point, "partially sufficient" receives 2 points, and "insufficient" receives 3 points. The minimum score is 14 and the maximum score is 42. Lower scores indicate better skills about basic life support practices.
Procedure
Data collection process was shown in Figure 1 . The students were informed about the study. First-year students who were available and who met the inclusion criteria made up the study sample (convenience sampling). The sample size was calculated as 60 subjects. A total of 65 nursing students were included in the study sample. Written informed consent was obtained from each student. In order to provide more effective training, the sample was divided into three groups. Each group included 22 students. In order to prevent any bias, the theoretical and practical training was provided by one trainer (S.K). The trainer (S.K) has been certified and experienced in basic life support training. Instructor-student ratio was 1:22 in each training session. The trainer (S.K) provided the same theoretical and practical training to one group of students in a day. Each student group has received the theoretical training in the mornings and a practical training in the afternoons. Assessment of knowledge about basic life support (Post-test knowledge) Two raters were used for the practical skill observations of nursing students. The first rater (S.A.) completed the first practical skill observations of 66 students before the theoretical education (first-observation before Basic Life Support training). The second rater (S.G.) completed the second practical skill observations of 66 students after the theoretical education (post-observation after basic life support training).
Pre-test assessment:
The students were asked to fill out the adult basic life support knowledge questionnaire.
Pre-observation:
Each student was asked to perform every step of basic life support in order before attending the training program for basic life support. The trainer assessed the students' practical skills during students' demonstration of each step of basic life support practice on a model using the adult basic life support observation checklist.
Training:
The training program for basic life support was developed by the researchers. Basic life support training included both theoretical and practical components. a) Theoretical training: The duration of theoretical training was 120 minutes. The teaching method of the first section was lecture and discussion. The student sample was divided into three groups. b) Practical training: The second section of the training included practical training on basic life support. Within the context of the practical training program, the trainer demonstrated each step of basic life support practices. Afterward, each student was asked to perform every step of basic life support in order. The practical training was repeated until the students could successfully perform every step of basic life support.
Post-test assessment:
The participants were asked to fill out adult basic life support knowledge questionnaire following the training program for the second time. adult basic life support knowledge questionnaire was completed 2 weeks or a maximum of 4 weeks after the training.
Post-observation:
Following the completion of the training program, each student was asked to perform every step of basic life support in order on a model following the training for basic life support. The trainer assessed the students' practice skills during students' demonstration of each step of basic life support on a model using the adult basic life support observation checklist.
Statistical analysis
A power analysis using the G*Power (v3.1.9) program was conducted in order to determine the sample size. Statistical analyses were carried out using the SPSS 16.0 (Statistical Program for Social Sciences) software. Pre-test and post-test assessment scores were compared using the Paired-Samples t-test. Mann-Whitney U test was used to compare personal characteristics. The possible associations between age and questionnaire scores were tested using Spearman's rank correlation coefficient. Statistical significance (p) level was set at < 0.05. The inter-raterintra class correlation coefficient (ICC) was found 0.776 for pilot observations.
Results
Personal characteristics
The mean age of the sample was 19.54 (SD: 2.21) and 81.5% of the students were female. The majority of students reported that they did not receive any first-aid training (69.2%) and BLS (73.8%) in the past. One-fourth of the sample (24.6%) reported to witnessing a basic life support at least once in their life (Table 1) . Knowledge and practice skills about adult basic life support Correct answers to knowledge questionnaire before and after basic life support training were shown in Table 2 . The rates of correct answers of nursing students after basic life support training and questionnaire scores were very high. Following basic life support training, percentages related to the competency of basic life support skills and mean scores were also very high (Table 2 and Table  3 ). There was a statistically significant difference between pre-and post-training knowledge scores (p<0.05). Post-training knowledge scores were significantly higher than pre-training knowledge scores (t = -12.442, p=0.000). There was a statistically significant difference between pre-and post-training skill scores (p<0.05). Post-training skill scores significantly increased compared to pre-training skill scores (t= -22.899, p=0.000) ( 
Variables associated with the knowledge about adult basic life support and practice skills
There was a statistically weak association between the pre-training mean Adult Basic Life Support Knowledge Questionnaire score and age (rs = -0.25, p=0.042). The analysis did not reveal a significant association between post-training Adult Basic Life Support Observation Checklist score and age (p>0.05).
There was a significant but weak association between the pre-training Adult Basic Life Support Observation Checklist scores and age (rs = -0.25, p=0.048). There was no significant association between the post-training basic life support skills and age (p>0.05).
The mean pre-training Adult Basic Life Support Knowledge Questionnaire scores were compared with personal characteristics of the students. Pre-training Adult Basic Life Support Knowledge Questionnaire scores showed significant differences with regard to the history of receiving first-aid training or basic life support training, ex-perience in performing basic life support, a history of witnessing basic life support and education level (p<0.05).
Nursing students who reported to obtain first aid or basic life support training in the past, who reported a history of performing basic life support and witnessing a basic life support and those who were vocational nursing school graduates had significantly higher pre-training Adult Basic Life Support Knowledge Questionnaire scores. The pre-training Adult Basic Life Support Observation Checklist scores were compared with students' personal characteristics (Table 4 ). The pre-training Adult Basic Life Support Observation Checklist scores showed significant differences according to the history of receiving BLS training, experience in BLS practices, and who were vocational nursing school graduates (p<0.05). Nursing students who reported to obtain basic life support training in the past, reported previously to perform basic life support, and who graduated from health high school had significantly higher pre-training Adult Basic Life Support ‡Zmwu: Mann -Whitney -U test * p < 0.05 BLS: Basic Life Support 
Discussion
Basic professional knowledge and skills of nursing students are affected by many factors such as theoretical training provided during nursing education, laboratory work, practical training, personal experiences, and clinical observations. In addition to this, use of up-to-date education methods and basing training on evidence-based practice are of crucial importance in terms of nursing education outputs. The current study was conducted in order to evaluate the effect of BLS training on knowledge and practical skills of nursing students. Students' knowledge of BLS was examined using the knowledge form before the training, while BLS practice skills were assessed using an observation forms. In the present study, the study revealed that first year nursing students had insufficient knowledge and practice skills related to BLS prior to the training. Considering that the sample included only first-year students, it was expected that these students would have insufficient levels of knowledge and practice skills related to BLS. The number of studies conducted with undergraduate nursing students is rapidly increasing. Many studies reported that nursing students have insufficient levels of knowledge and practice skills related to BLS.
5,7,10,13
One of the unique characteristics of the current about the study is the highlights made within the education. The theoretical education was constructed based on the update version of 2017 AHA Guidelines for CPR on Adult.
14 In order to provide more effective training, the sample was divided into small groups. The available research reported that the nursing student' knowledge and skills for BLS steps improved considerably following the educational intervention. 6, 9, 10, [15] [16] [17] [18] [19] The current study differed from the other studies with respect to research design (using before-and-after-design), sample characteristics of nursing student sample, dividing the research sample into small groups, outcome assessment methods. It is very important for the success of theoretical and practical training to provide BLS training for groups in appropriate size using valid methods in accordance with international and national guidelines. In the current study, theoretical and practical training was delivered to the students after initial observation and pre-test assessment. After a minimum of 2 weeks and a maximum of 4 weeks following theoretical training, knowledge assessment was repeated (post-test). In the study, a significant difference between pre-and post-training Adult BLS Knowledge scores were found. This finding indicates that the theoretical training on Adult BLS was very effective. Knowledge scores after the training showed a 2-fold increase. In the literature, it was reported that training delivered to small groups had a more positive effect on nursing students' BLS practice skills. 20 The high increase can be explained bythe fact that the Adult BLS training was conducted with small groups and certain aspects of the training were repeated using specific teaching methods in the present study.
Studies conducted with nursing students compared preand post-training BLS knowledge levels, psychomotor skills, and self-efficacy. These studies showed that following BLS training, knowledge on BLS practice, psychomotor skills, and self-efficacy significantly increased. 6, [9] [10] [11] 21, 22 Other studies reported that following BLS training, nursing students had increased skills related to BLS practice. 8, 23 The rate of correct answers given by the students on the knowledge questionnaire (percentage values) was very high, however, the findings indicate that the level of knowledge in certain areas can be further improved. Students' level of knowledge on airway patency assessment, spontaneous respiratory features, rescue breathing practices, patient/injured assessment objectives, and seeking emergency aid in particular needs to be improved. Periodic repetition of BLS training would increase the persistence of the training and develop students' skills. Thus, in a study conducted with nursing students, it was reported that periodic repetition of BLS training positively affected self-esteem. 24 After theoretical training, BLS steps were demonstrated for the students using a cardiopulmonary resuscitation model. Afterward, the students were asked to practice BLS steps in order on the cardiopulmonary resuscitation model. The practice continued until students correctly applied every BLS step. After a minimum of 2 weeks and a maximum of 4 weeks following practical training, nursing students were asked to practice BLS steps in order on the cardiopulmonary resuscitation model. An independent observer assessed students' BLS skills during this second assessment. In the present study, the BLS practice assessment scores obtained before and after the Adult BLS training were compared. It was determined that post-training assessment scores increased 5-fold compared to pre-training scores.
Strengths and limitations
The instructor (SK) was specialized in and certified for providing basic life support training. Two separate researchers observed the students during the first and second observation. First aid training and other life support training begin in the second year of nursing education. Therefore, the sample was made of first-year nursing students alone. There was no control group. The intervention group was formed using non-randomized techniques. The current study did not assess the retention level for basic life support knowledge and practices. The unique characteristics of their methods of teaching BLS as compared to the existing methods are as follows:
• The training at the current research has been given by experienced researcher with the Certificate of Education of the First Aid Trainer approved by the Ministry of Health-Turkey.
• In order to provide more effective training, the sample was divided into three small • The instructor gave the students enough time to ask questions about Basic Life Support education. The instructor provided sufficient time for the students to practice the BLS steps with participants until they gain skills on the models.
•
The trainers used at the up to date guidelines for the education of Basic Life Support steps.
• In order to prevent any bias, the theoretical and practical training was provided by one trainer (S.K). apart from the trainer, additionally two raters were used for the practical skill observations of nursing students. The first rater (S.A.) completed the first practical skill observations of 66 students before the theoretical education (first-observation before Basic Life Support training). The second rater (S.B.) completed the second practical skill observations of 66 students after the theoretical education (post-observation after Basic Life Support training).
• Each student was asked to apply Basic Life Support on mannequins by giving a separate scenario.
• In order to mitigate the bias, the raters were calibrated in a pilot study of students.
• In order to prevent any bias and interaction among students, each student was asked to apply Basic Life Support steps in a training room alone, not letting students attend the practice session. The students completed the Adult Basic Life Support Knowledge Questionnaire unaided.
Conclusion
The current study showed that BLS training improved knowledge and practice skills related to BLS in nursing students. Training on BLS practice will positively affect students' self-esteem and self-efficacy. It is recommended to repeat BLS training throughout nursing education in order to increase the effectiveness of BLS practices during clinical training and real-life situations.
